The study aimed to characterize the performance profile of 3x3 basketball and particularly to assess: a) the differences between games in live time (LT) and stoppage time (ST) phases and their ratio, and b) the game-related statistics and derived game indicators differentiating between winning and losing teams. st June 2017) were analysed. The LT and ST phases were categorized into three phase durations: 1-20 s, 21-40 s, >40 s. The LT/ST ratio was calculated. The game-related statistics and derived parameters were assessed through video-based notational analysis methods, and differences between winning and losing teams were calculated using a mixed linear model. The results revealed no statistically significant differences in the distribution of LT and ST phases between games, with an LT/ST ratio of 0.92±0.13. Moreover, winning teams showed a significantly higher (p<0.05) number of free throws made and attempted, team offensive ratings, and recovered balls per possession compared to losing teams. Conversely, winning teams revealed significantly lower (p<0.05) values for turnover, rebound (offensive, defensive and total), offensive rebound percentage and team defensive rating compared to losing teams. These results provide coaches and practitioners with novel and applied information regarding the performance profile of 3x3 basketball to optimize training sessions, which should be characterized by short live time phases and a work-to-rest ratio ~1 and focused on developing the ability to avoid turnovers and increase the recovered balls per possession, minimizing the scoring possibilities for the opponent team. 
INTRODUCTION
In the last few years, the popularity of 3x3 basketball has exponentially increased and in 2017 this new sport was included in the Olympic Program, starting from the next Games of the XXXII Olympiad (i.e. Tokyo 2020) [1] . Considering that 3x3 basketball is a relatively new sport, little information is available about teams and players' performance profiles. To the best of our knowledge, only a few studies have investigated the physical and physiological demands of 3x3 basketball [2] [3] [4] [5] .
. The two most recent studies focused on 3x3 elite male and female basketball players participating in under-18
World Championships, Senior European and World Championships demonstrating a high speed inertial movement with a player load of 127.5 ± 31.1 and 128.5 ± 32.0 arbitrary units (AU), respectively [2, 3] . Furthermore, the analysis of players' physiological demand ) for male and female players, respectively [3] . These data identified the performance profile of 3x3 basketball and provide coaches and practitioners useful information about the game physical and physiological demands. However, video-based time-motion analysis data can provide further information concerning the performance profile of 3x3 basketball. Previous investigations in basketball identified live time (LT), stoppage time (ST) and their ratio as important factors in order to design sound training sessions [6, 7] . Specifically, basketball games are characterized by LT and ST phases with a short duration (mostly up to 20 s) and an LT/ST ratio around 1 [6, 7] . In particular, 3x3 basketball has some similarities with traditional 5x5 basketball although it is were played on the same day from 3 pm to 10.30 pm, which is a typical schedule in a 3x3 basketball tournament scenario [2, 3] . A total of eight games were studied, which involved eight teams each composed of four players. All games lasted 10 min or finished as soon as one of the two teams reached 21 points, as specified in the 3x3 basketball regulations [17] .
MATERIALS AND METHODS

Participants
Methodology
The video footage was freely available on a public website (https:// www.youtube.com/) and was downloaded on a computer for the analysis. Videos were investigated using the free source software "Longomatch" (version 1.3, https://longomatch.com/en/).
The 3x3 basketball profile was identified calculating the LT and ST phases, which were categorized into three phase durations (i.e. 1-20 s, 21-40 s, >40 s) similarly to previous investigations [6, 7] .
Next, the LT/ST ratio was calculated. The LT and ST phases corresponded to the time in which game clock was running (i.e. the ball was in play) and to when the game clock was stopped (i.e. ball out of bounds, fouls, free throws, time outs), respectively, as previously described in basketball time motion analysis studies [6, 7] .
A video analysis approach was also adopted to assess the following game-related statistics similarly to previous studies [9, 11, 12, 15, 16] :
field goals attempted, field goals made (number and percentage), 2-point attempted, 2-point made (number and percentage), free throws attempted, free throws made (number and percentage), total rebounds, offensive rebounds (number and percentage), defensive rebounds (number and percentage), assists, turnovers. It is important to note that unlike in traditional basketball, in 3x3 basketball 2-point shots refer to those executed outside the arc, while shots scored within the arc are considered as 1-point shots.
Derived parameters were further calculated using formulas previously adopted in basketball [9, [14] [15] [16] The analysis of game-related statistics can also provide a better understanding of the 3x3 basketball performance. Several studies have previously investigated the game-related statistics differentiating between winning and losing teams in traditional basketball [8] [9] [10] [11] . A recent study using the magnitude-based inference approach showed that winning teams performed substantially higher percentages of 3-point, free throw, defensive rebound and steals compared to losing teams in male collegiate players' close basketball games [9] . Furthermore, defensive rebounds, steals, allow a more accurate prediction of team success [13, 14] . Previous investigations analysing these derived game indicators demonstrated that they differentiate between winning and losing teams in the Australian National Basketball League (NBL) [15] and in the 2010 World Basketball Championship games [16] . When investigating only close games, effective field goal percentage and effective free throw rate are the only two parameters showing a substantial difference between winning and losing teams [9] . To the best of team and game were used as random factors. The influence of the fixed effect was assessed using the likelihood ratio test and creating full models (including the fixed effect) and comparing them with null models (excluding the fixed effect). Significance was set at p<0.05.
Statistical analysis
The magnitude of differences in all dependent variables between winning and losing teams was assessed using effect size (ES) statistics with 90% confidence intervals calculated on a modified statistical spreadsheet [18] . Effect sizes of <0.20, 0.20-0.59, 0.60-1.19, 1.20-1.99 and >2.00 were considered trivial, small, moderate, large, and very large, respectively [19] .
RESULTS
Descriptive results referring to LT and ST phases are displayed in Table 1 . Results revealed no statistically significant differences between games in the distribution of either LT (P=0.91) or ST (P=0.85)
phases. Most of the LT and ST phases had durations shorter than 20 s (58.1% ± 8.9 and 57.6% ± 9.2, respectively). The analysis of LT/ST ratio showed an average of 0.92 ± 0.13 per game.
The results of the game-related statistics are shown in Table 2 .
The results revealed statistically significant differences between models a) the differences between games in LT and ST phases and their ratio; and b) the game-related statistics and derived performance indicators that best differentiated between winning and losing teams.
The main findings revealed: a) no significant differences in LT and ST phases between games, with an LT/ST ratio ~1; and that b) free throws, turnovers and rebounds were the most discriminating gamerelated statistics between winning and losing teams.
The analysis of LT and ST phases demonstrated similar results to those documented in previous investigations in basketball [6, 7] .
Indeed, in our study no differences were found in the distribution of 
DISCUSSION
The aim of the study was to characterize the performance profile of elite senior 3x3 basketball with special attention given to assess: [6, 7] . This finding seems crucial for 3x3 basketball coaches and practitioners in order to optimize their training sessions, possibly reproducing a training stimulus with similar game timing.
While previous investigations focusing on game-related statistics in 3x3 basketball mainly focused on youth competitions and on the differences between the top-and bottom-ranked teams [4, 5] , to the best of our knowledge, this is the first study focusing on the differences between winning and losing teams in elite senior 3x3 basketball teams. The analysis of game-related statistics indicated that winning teams performed a statistically higher number of free throws made and attempted compared to losing teams, with a large effect size, although no significant difference was found for the percentage of free throws made. These results indicate that losing teams likely foul more during shooting actions, and then allow winning teams to have more attempts to score with free throws, although with a similar scoring percentage. This result is in line with a previous investigation in basketball [9] . In particular, free throws scored has been considered a main indicator in the last quarter of close games, which has the same duration as an entire 3x3 basketball game (i.e. 10 minutes of live time) [10, 16, 21] . These similarities between traditional 5x5 basketball and 3x3 basketball in game-related statistics differentiating between winning and losing teams are also confirmed when considering the number of turnovers [15, 22] . Indeed, When considering the number of ball possessions, we found similar results compared to those documented by Scanlan et al. [15] and Conte et al. [9] , with no statistically significant differences between winning and losing teams. Conversely, statistically significant large differences were found for offensive and defensive ratings, which are calculated based on the points scored and/or allowed and the number of ball possessions (offensive rating = points scored / ball possessions; defensive rating = points allowed / ball possessions).
Similar results in these two performance indicators were also reported in traditional basketball with statistically significant [15] and substantial [9] differences between winning and losing teams. Therefore, it seems that both in traditional basketball and 3x3 basketball offensive and defensive ratings are more influenced by the points scored than the number of ball possessions.
Surprisingly, losing teams demonstrated a significantly higher number of rebounds (offensive, defensive and total) compared to winning teams. These findings are in contrast with previous research focused on game-related statistics in traditional basketball [15, 22] . The possible reason for this difference might be that traditional basketball is played on a full court and rebound might play a fundamental role for starting the fast break action, which has been considered one of the most successful tactics in basketball [24] . Moreover, defensive rebounds play a fundamental role in basketball to avoid second chance points, which has been considered one of the main scoring strategies differentiating between winning and losing teams in elite women's basketball [8] . However, these results might have been influenced by the small sample of investigated games. Indeed, some of the analysed teams might have different game strategies to win a game rather than focusing on rebounds. Therefore, further studies with a larger sample size are required in order to address this issue. Although this study provides novel and interesting information for 3x3 basketball coaches and practitioners, it has some limitations.
CONCLUSIONS
In conclusion, no statistically significant differences were identified for the distribution of LT and ST phases, with an LT/ST ratio ~1. In addition, free throws, turnovers and recovered balls per possession are the main game-related statistics differentiating between winning and losing teams. Lastly, losing teams showed a significantly higher number of rebounds compared to winning teams, indicating these parameters as not the most important game-related statistics to win a game and calling for further studies in 3x3 basketball.
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Firstly, only eight games were investigated; secondly, games were from the male 2017 World Cup, so the current findings should not be generalized to other populations such as youth and female 3x3 basketball players. Therefore, future studies should investigate the LT and ST phases and the game-related statistics differentiating between winning and losing teams with a larger sample size and in youth and female competitions. An additional limitation regards the calculation of the derived performance indicator effective field goal percentage, since its formula refers to traditional basketball in which a shot from outside the arc is 1.5 times more valuable than a shot from within the arc (3-point vs. 2-point shots). By contrast, a shot from outside the arc in 3x3 basketball corresponds to 2 points and is 2 times more valuable than one from within the arch (1-point shot). Therefore, future investigations should deeply analyse this derived performance indicator, to develop a new, specific formula for 3x3 basketball.
